The purpose of this study was to evaluate the use of a hand-held otoacoustic emissions screener to detect deafness in puppies. Specifically, distortion product otoacoustic emissions were recorded from 34 puppies (both sexes) of a variety of breeds, from 6-10 wk of age, and the results were compared to brainstem auditory evoked responses (BAER) recorded from the same puppies. Recordings were obtained from both ears in awake or lightly anesthetized puppies, and the results from each ear were compared. In all 62 ears that had normal BAERs, the distortion product otoacoustic emissions screener gave a response of ''Pass.'' The three puppies that had flat BAER recordings in one or both ears provided a screener result of ''Refer.'' In two ears with unusual BAERs (waveforms with reduced amplitudes and prolonged latencies) and a ''Refer'' response from the screener, there was compacted debris in one external ear canal, and the other ear canal was normal. The screener technology has proven application in human infants and is an attractive alternative to BAER testing in puppies because of expense and ease of use. (J Am Anim Hosp Assoc 2017; 53:000-000.
Introduction
At least 48 breeds of dogs are affected by hereditary deafness; therefore, dog owners and conscientious breeders are interested in assessing the hearing status of their puppies. 1 Perspective buyers often require some evidence of normal hearing prior to purchase.
The most widely accepted and recommended method for assessing hearing in dogs is the brainstem auditory evoked response (BAER), also called an auditory brainstem response. This procedure involves recording signal-averaged neuroelectric potentials (brain waves) from scalp electrodes in response to moderately intense, shortduration stimuli such as clicks. BAER tests provide definitive evidence of hearing loss in affected pups by 6 wk of age. However, BAER equipment is expensive, and responses may be challenging to obtain in fractious puppies, especially in test areas like veterinary hospitals with high noise levels (acoustic and/or electrical). and not observed typically in ears with hearing thresholds greater than 35 dB HL. 3, 4 In normal ears, the auditory system emits sound 12 This evoked distortion undergoes reverse transduction through the middle ear and is converted into acoustic energy that is measured by the probe microphone in the ear canal. 12 The predominant DPOAE is generated at the frequency value 2f1-f2. 13 The computer analyzed results are displayed in 
Materials and Methods
A total of 68 ears from 34 puppies (seven litters), including nine bull terriers and 25 Dalmatians (16 males and 18 females), were used for this study. All puppies (6-10 wk of age) were admitted for a routine hearing evaluation. Prior to testing, the puppies had health screenings, which included a brief history of previous veterinary care, an auscultation of the heart, and examination of the oral cavity. All subjects were deemed healthy for participation in the study. The contemporary standard of care was provided to each puppy, and animal use was consistent with acceptable 
DPOAEs
Distortion product OAEs testing was completed using a handheld screener c . A probe assembly was fitted with a soft foam tip (13 mm) and connected to the handheld screener ( Figure 1B frequency. These numbers were automatically compared to criteria norms for humans with and without hearing loss, and a result of ''Pass,'' ''Refer,'' or ''Noisy'' was displayed on the screener device. 14, 15 In order to receive a result of ''pass'' using a handheld screener system, the minimum absolute amplitude of the DP was À6, À5, À8, andÀ7 dB SPL for 5,000, 4,000, 3,000, and 2,000 Hz, respectively. The DP-NF value was 6 dB SPL at all frequencies, and the number of frequencies to pass a screening was three. For equivocal results, the screener displays ''refer'' ( Table 1) . If a puppy did not pass the DPOAE screening, the OAE probe assembly was removed, and the external ear canal was otoscopically examined. The DPOAE was then repeated. Each recording took approximately 50 sec.
Brainstem Auditory Evoked Responses
Brainstem auditory evoked responses were recorded on an 
Results
Brainstem auditory evoked responses and DPOAE procedures were performed successfully in all 68 ears from 34 puppies, and the conclusions from BAER and OAE testing were in agreement regardless of the age, sex, breed, or conscious state of the puppies.
Based on the results of dual assessment, 29 puppies were bilaterally normal and five puppies had an abnormality in one or both ears.
One puppy had flat BAERs on both sides and screener results of 
Discussion
The purpose of the current study was to compare BAER and DPOAE data from the same ears in lightly anesthetized and unanesthetized puppies across several breeds, to determine if the test results were consistent. As anticipated, DPOAEs in this study were in perfect agreement with the BAER results. In all but two ears, DPOAE results of refer were accompanied by flat BAERs. In the two puppies (puppies number two and six) with a refer result in their right ears, the BAERs were not flat but were not normal.
This was encouraging because the additional attention given to the ears with a refer result was warranted even though the BAERs were recordable. This also supports a sensitivity threshold of the BAER that is higher than expected in a totally deaf ear. Thus, the result of refer means that hearing may be reduced due to a conduction loss, a sensorineural loss, or both. Puppies with a refer result could be referred to a regional facility for video otoscopy and BAER testing.
In accord, DPOAEs reveal healthy and impaired cochlear functioning in humans. 3, 11 Distortion product otoacoustic emissions can take less than 1 min and have test sensitivity of .90%
and a specificity rate of .95% in healthy newborn infants. 3, 16, 17 Reported sensitivity measures in infants are not closer to 100%, primarily due to poor return rates for follow-up testing, progressive hearing losses, and/or conductive components (i.e., amniotic fluids) at the time of testing. There is sufficient evidence to show sensitivity rates much closer to 100% when babies are screened 3-4 days after birth compared to within the first 24 hr. 18 It is important to note that in human beings, an OAE response does not translate into audiometric data normally expected from a vocal response audiogram. A profound hearing loss could have the same OAE pattern as a moderate hearing loss (e.g., absent responses at frequencies associated with the impairment).
Otoacoustic emissions have also been recorded from animals.
The first DPOAEs were reported in cats, guinea pigs, and chinchillas. [19] [20] [21] Since that time, DPOAEs have been used to investigate the effects of acoustic overstimulation, hypoxia, ototoxic drugs, and endolymphic hydrops on cochlear function, as well as in the development of hearing. 21, [22] [23] [24] [25] [26] [27] Just as in human ears, the distortion product 2f1-f2 is the most prominent DPOAE and has been described for cats, rats, guinea pigs, chinchillas, gerbils, rabbits, mice, and monkeys. 
Conclusion
In the current study, we examined DPOAEs, recorded from the ear canals of awake and lightly anesthetized puppies of multiple breeds and compared these data to those of click- 
